Molecular mechanisms of H3K27me3 and H3K4me3 in retinal development.
The retina consists of six types of neuron and Müller glia, and they are individually derived from common retinal progenitors in a chronologically defined order. Therefore, the signaling environment and competency of retinal progenitors change during retinal development, and the retina serves as an excellent model system to analyze molecular events during development. Much attention has been given to the identification of transcription factors and epigenetic mechanisms. The dynamic changing of the histone modification levels of retina-specific genes has been observed, and the modification patterns of H3K4me3 and H3K27me3 are regulated in a retinal cell type-specific manner. Therefore, it appears that the dynamism of histone modification in the developing retina is regulated both chronologically and in a cell type-specific manner in a particular gene category. Loss- and gain-of-function analyses of enzymes involved in the methylation and demethylation of H3K4 and K27 in the retina have indicated their critical roles in proliferation, differentiation, and determinations of the timing for differentiation. We summarize recent findings related to the roles of H3K4me3 and H3K27me3 in retinal development to discuss how the retinal system provides intriguing data on and contributes to concepts regarding the roles of histone modification in the chronological regulation of tissue development.